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0 Introduction
In RAN4#102-e meeting, two sub-topics for further simplification for band combinations have been raised in AI 11.3. For sub-topic 2-1, an update template for NR CA and SUL band combinations in Rel-18 has been proposed in [1] to include the new template for ‘FR1 inter-band BCS table’, ‘FR2 inter-band BCS table’, ‘FR1+FR2 inter-band BCS table’ and ‘SUL band combination BCS table’:
-	Merging all the channel bandwidth columns into one column.
-	Using ‘,’ between two adjacent channel bandwidths.
-	Removing the channel bandwidth number in the table head.
-	(Only for inter-band NR CA) Using simple texts like ‘CA_nXC_BCS0’  or ‘CA_nX(2A)_BCS0’  for the constitute band supporting intra-band contiguous or  non-contiguous CA , respectively, associated with a new note of “The CA configurations are given in Table 5.5A.1-1 or Table 5.5A.2-1 in this specification”.
 For sub-topic 3-2, further optimizations for DC configuration tables in the timeframe of Rel-18, especially for the combinations including FR2, have been proposed in [2, 3]. The proposed optimizations are as follows.
For the DC configuration tables having FR2 band, 
-	Merge different intra-band contiguous CA BW classes with field delimiter “/” for NR FR2 band in the configurations having the common FR1 part.
•  For EN-DC configurations, only CA BW classes for the last NR FR2 band can be merged.
•  For NE-DC configurations, only CA BW classes for the first NR FR2 band can be merged.
-	The first configuration with a common FR1 part should be in a separate row in EN-DC and NE-DC configuration tables.

1 Status summary from 1st round
1.1  Sub-topic #2-1
	Sub-topic
	Status summary 

	Sub-topic #2-1:
Update the template for NR CA and SUL band combinations
	Issue 2-1A: Is the update template for NR CA and SUL band combinations acceptable?
Company views during 1st round discussion:
· T-Mobile USA:
Is there any practical reason to specify FR1+FR2 BCSs in 38.101-3 other than the currently signalling only indicates one BCS per band combination? Since there is no MSD analysis for FR1+FR2, it seems like FR1+FR2 BCSs aren’t really necessary, and not a great use of RAN4’s time.  Currently all the BCSs defined for FR2 NR CA combinations are BCS0. There are probably existing devices that use the FR1+FR2 BCS so it is probably too late to eliminate them now. But what if we stopped adding new ones and changed the way BCSs are signalled for NR-CA and NR-DC combinations with FR1+FR2? Here are two options:
· Option 1: Signal the BCS for FR1 separately from the BCS for FR2. This would require at least one new capability IEs for FR2. If the new FR2 IE is present, then it would indicate that the existing BCS IE would be for the FR1 BCS in 38.101-1.
· Option 2: Since the FR2 BCS is most likely to be BCS0, a new bit could be introduced to indicate if the BCS signalled for FR1+FR2 combinations was an FR1+FR2 BCS from 38.101-3, or an FR1 BCS from 38.101-1.
· ZTE:
So far there were no MSD defined for FR1+FR2 combs, however, we are not sure if it is true forever, as we know, the frequency range of FR1 and FR2 may be extend in future. Also all of the existing FR1+FR2 combs so far are for the ≤5GHz FR1 band and >24GHz FR2 band, and one of the agreements was:
For FR1+FR2 TDD-TDD band combination, the simultaneous Rx/Tx capability is mandatory for band combination with FR1 bands up to 5GHz and FR2 bands above 24GHz. Whether the FR1 bands can be extended to 7.125GHz is FFS until there are such FR1+FR2 band combinations available in RAN4.
For the two options proposed by T-USA, RAN4 never discuss it before. Also the current IE supportedBandwidthCombinationSet is per BC signaling,  which is defined the supported bandwidth combination set for a band combination as defined in TS 38.101-1, TS 38.101-2 and TS 38.101-3. 
Therefore, if removing the BCS for FR1-FR2, then it would conflict with RAN2 signaling. So in our view, keep BCS for FR1-FR2 inter-band CA although it is conservative.
· CHTTL:
Yes, anyway the template needs to be aligned with the spec.
· Huawei:
Option 3. The update for ‘FR1 inter-band BCS table’, ‘FR2 inter-band BCS table’, ‘FR1+FR2 inter-band BCS table’ and ‘SUL band combination BCS table’ can be acceptable. However, the template should be further updated based on the approved R18 basket WIs. And the R18 basket WIs will be approved in June RAN plenary meeting. That means RAN4 still have one quarter to discuss the template in May RAN4 meeting.
· Qualcomm:
In general, we are OK with the option 1. But the template should align with the approved Rel-18 basket. For FR1+FR2 BCS, this is no need for the current stage, but we are OK to keep it in the template now.
· ZTE:
As we explained in the Tdoc:
1. The ‘Cover sheet’ are keep unchanged, due to the details on Rel-18 basket WID are unclear, it would need to be updated further if the details are clear. 
So I think it was already address HW’s and QC’s concern. 
Our intention is to focus on these four sheets in this meeting:  ‘FR1 inter-band BCS table’, ‘FR2 inter-band BCS table’, ‘FR1+FR2 inter-band BCS table’ and ‘SUL band combination BCS table’.
· Samsung:
Option1.
· Skyworks:
Why the template needs cover cases that can be currently introduced directly with CRs? It should be part of the guidelines. I don’t think it is needed to speculate on future cases, we can derive the guidelines and template at the time. As stated by other companies the template will have to evolve to encompass new R18 cases or even cases that are currently not for block approval could be added once a stable specification frame work is available.
· AT&T:
In general, we are OK with Option 1 and share the same view as QC the template needs to be aligned with the approved Rel-18 baskets before formal endorsement. In addition, the timeline for use identified in the Word document may need to be adjusted based on the RAN4 Chair’s proposal to extend the Rel-17 baskets until June.


After the first round discussion, the tentative agreements for sub-topic #2-1 are as following:
In general, the template for the sheets in ‘FR1 inter-band BCS table’, ‘FR2 inter-band BCS table’, ‘FR1+FR2 inter-band BCS table’ and ‘SUL band combination BCS table’ are OK. However, the templates should also align with the approved Rel-18 basket before formal endorsement.
1.2  Sub-topic #3-2
	Sub-topic
	Status summary 

	Sub-topic #3-2:
Optimizations to other redundancy
	Issue 3-2A: Is the following approach for further optimization to the DC configuration tables acceptable?
Issue 3-2B: Will the new template be adopted both in RAN4 specifications and in EXCEL file for inter-band EN-DC/NE-DC including FR2, inter-band EN-DC including FR1 and FR2 band combination request?
Company views during 1st round discussion:
· Nokia:
Issue 3-2A: Yes
Issue 3-2B: Yes
· ZTE:
Issue 3-2A: Yes
Issue 3-2B: Yes
· Apple:
Issue 3-2A: No
Introducing “/” to combine multiple combinations into one entry will corrupt the tables, so that it will not be possible to automatically search for supported combinations. What is described as a solution to manual search doesn’t really work, if you want to detect in an automated way, if a combination is supported in the spec. For this it is needed to have each combination listed separately in the specification, so that an automated search and detection is possible. 
This issue is even noted in option 4 of the paper:
Observation 4: By using the delimiter “/” in the new band combination request EXCEL sheet, the extraction of supported combinations will be affected.
Especially critical is when this is combined with the notes as presented in this paper: How can you automatically detect that DC_1A_n77(2A)-n257D2/G2/H2/I2 is including DC_1A_n77(2A)-n257H?
This example shows that also having the notes within the band combination notation is really an issue, as it disturbs the notation completely.
The next issue is that such a notation needs to be consistent for all classes of combinations. Especially when looking at those combinations that take up most of the space in the tables: combined contiguous and non-contiguous combinations like DC_2A_13A_n261(2A-G), DC_2A_13A_n261(2A-H), …
Would these become DC_2A_13A_n261(2A)/(3A)/(4A)/(2G)/(2H)/(A-G)/(A-H)/(A-I)/(A-J)/(A-K)/(A-2G)/(A-G-H)/(A-G-I)/(2A-G)/(2A-H)/(2A-I)/… ? This would be crazy to read, nobody understands this and also searching or extracting such a combination would not be possible with a reasonable effort
This is not at all a simplification, it is making band combinations lists very complicated instead, the only advantage is that the tables may be slightly shorter, but nobody can read or use them anymore, not as a human, nor as a machine.
Also it would make the whole notation inconsistent, when we only can use it for a small number of combinations, but not generally for all combinations.
The conclusion is that this change is not desirable as it will result in very big issues when using the resulting tables in development as well as in 3GPP.

Issue 3-2B: No. Please see explanation above.
· Huawei:
Issue 3-2A: Option 2.
We are drafting the standard. We can’t violate the standard of notation principle just for simplification. This is a R17 SI, so I don’t understand how we can conclude or specify something for R18. In TR 38.862, it’s clearly stated that some incorrect examples include DC_1A-2A_n260A/G/H/I/J/K/L/M, but right now we try to specify these incorrect examples.
We agree with Apple’s observations.

Issue 3-2B: Option 2.
· ZTE:
Reply to Apple and Huawei:
We agree that by introducing “/” to combine multiple combinations, the ability of extraction of supported combinations will be affected just as we proposed in Observation 4. However, considering that more and more new CA BW classes are being introduced, the configuration table size for inter-band CA/DC especially for the configurations having FR2 bands grows explosively. It is really a big issue to be solved in future releases. We believe our solution is a tradeoff between the complexity and trackability of the configuration table. 

Regarding to the issue of “note in configuration”, we think this is not a conflict with our Proposal 2. In our Proposal 2, we suggest two options for searching a certain combination. Considering that “note” only appears in the end of each combination, it will not disturb the notation. Just as the example in the comment, for DC_1A_n77(2A)-n257D2/G2/H2/I2 , if we want to search DC_1A_n77(2A)-n257H, the expression DC_1A_n77(2A)-n257 could be used according to Proposal 2.

Regarding to the issue of “combined contiguous and non-contiguous combinations”, if DC_2A_13A_n261(2A)/(3A)/(4A)/(2G)/(2H)/(A-G)/(A-H)/(A-I)/(A-J)/(A-K)/(A-2G)/(A-G-H)/(A-G-I)/(2A-G)/(2A-H)/(2A-I)/… looks too long to read, how about if we split it into several parts in several rows? For example,
DC_2A_13A_n261(2A)/(3A)/(4A)/(2G)/(2H)
DC_2A_13A_n261(A-G)/(A-H)/(A-I)/(A-J)/(A-K)/(A-2G)
DC_2A_13A_n261(A-G-H)/(A-G-I)/(2A-G)/(2A-H)/(2A-I)/…
Furthermore, we think in this case, currently repeated rows for so many combined contiguous and non-contiguous combinations in the table are also not good for readability.

Regarding to the issue of “notation principle”, we don’t think the optimization is a violation to the principle. It is true this is a Rel-17 SI, however the recommendation for future optimization should not be excluded.
· Samsung:
Issue 3-2A: Yes
Issue 3-2B: Yes
Samsung are planning to help our operator customer propose more than 200 FR1+FR2 CA and DC combos in May meeting or in Rel-18. I do see the necessity of this simplification, not matter from the spec simplification perspective or reducing the work of TP/CR proponent perspective, it is helpful.
· Skyworks:
We support further optimization but “/” is probably not a good delimiter to use. May be we need to think along the lines to only list the highest order case and have the lower fallbacks as implicit. Not sure we can agree on this in R17.


After the first round discussion, the tentative agreements for sub-topic #3-2 are as following:
The requirements to optimize the inter-band DC configurations having FR2 bands are recognized. However no consensus has been reached on whether use delimiter “/” or not. Further discussion on other possible optimizations are suggested.

2 WF
· For the update template for NR CA and SUL band combinations in Rel-18,
· Using the updates for the template of R4-2204760 as baseline. Approve the updates for the sheets of ‘FR1 inter-band BCS table’, ‘FR2 inter-band BCS table’, ‘FR1+FR2 inter-band BCS table’ and ‘SUL band combination BCS table’  in the EXCEL file.
· Further updates for the ‘Cover sheet’ are needed pending on the list/details on Rel-18 basket WID
· Other updates are not precluded and FFS.
Note: The final approved template for Rel-18 basket WIDs for band combinations requesting shall be uploaded to: https://www.3gpp.org/ftp/tsg_ran/WG4_Radio/Templates

· For further optimization to the DC configuration table, the requirements of optimization to inter-band DC configurations having FR2 bands are recognized and the following aspects should be considered in the timeframe of Rel-18.
· The optimization scope for the configuration tables.
· Balance between the complexity and trackability in the configuration tables.
· For the trackability of the combination, includes but not limited to the following details:
· Automatically search and detect for the supported combinations.
· A new notation needs to be consistent for all classes of combinations, such as the combinations with combined contiguous and non-contiguous part.
· Disturbance from the notes within the band combination notation.
· …
· The following optimization solutions were proposed in the meeting but no consensus was reached. Further optimizations are needed and other solutions are not precluded,
· Merge different intra-band contiguous CA BW classes with field delimiter, such as “/”, “|”, etc. for NR FR2 band in the configurations having the common FR1 part.
· Think along the lines to only list the highest order case and have the lower fallbacks as implicit.
· …
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